Activation of the cyclin-dependent kinase CTDK-I requires the heterodimerization of two unstable subunits.
RNA polymerase II CTD kinases are key elements in the control of mRNA synthesis. They constitute a family of cyclin-dependent kinases activated by C-type cyclins. Unlike most cyclin-dependent kinase complexes, which are composed of a catalytic and a regulatory subunit, the yeast CTD kinase I complex contains three specific subunits: a kinase subunit (Ctk1), a cyclin subunit (Ctk2), and a third subunit (Ctk3) of unknown function that does not exhibit any similarity to known proteins. Like the Ctk2 cyclin that is regulated at the level of protein turnover, Ctk3 is an unstable protein processed through a ubiquitin-proteasome pathway. Interestingly, Ctk2 and Ctk3 physical interaction is required to protect both subunits from degradation, pointing to a new mechanism for cyclin turnover regulation. We also show that Ctk2 and Ctk3 can each interact independently with the kinase. However, despite the formation of CDK/cyclin complexes in vitro, the Ctk2 cyclin is unable to activate its CDK: both Ctk2 and Ctk3 are required for Ctk1 CTD kinase activation. The different specific features governing CTDK-I regulation probably reflect requirement for the transcriptional response to multiple growth conditions.